Abstract. Insulin-like growth factor I, other hormones and blood metabolites were measured in growing heifers before, during and after a 3-day period of normal feed intake and a corresponding period of reduced feed intake. In addition, 0.1 or 0.5 mg recombinant bovine GH/kg was injected daily for 5 days during normal or during and following reduced feed intake. During reduced feed intake blood concentrations of insulin-like growth factor I, insulin, T4, T3, glucose and urea-nitrogen decreased, whereas those of non-esterified fatty acids, albumin and protein increased (P< 0.05). GH, insulin-like growth factor I and insulin increased, whereas urea-nitrogen de-creased in response to exogenous GH when heifers were adequately fed (P< 0.05). In contrast, insulin-like growth factor I did not change during GH injections while heifers received reduced amounts of feed. Therefore, during insufficient energy and (or) protein intake, characterized by low glucose, insulin and thyroid hormone levels and increased non-esterified fatty acid concentrations, insulin-like growth factor I concentrations and responses to GH administration were markedly reduced.
I (IGF-I) in ruminants as in other species . IGF-I is identical with somatomedin-C (Klapper et al. 1983) and is produced in the liver (Russell et al. 1985) , but not exclusively. Several of the effects of GH are mediated mainly or at least in part by IGF-I (Froesch et al. 1986; Spencer 1985) .
In growing or mature sheep, steers and rats in¬ sufficient energy and or protein intakes are charac¬ terized by low blood levels of IGF-I in the presence of high endogenous GH concentrations (Bium et al. 1985b; Breier et al. 1986; Elsasser et al. 1986; Underwood et al. 1986 ). In addition, in dairy cows at peak lactation, a period characterized by nega¬ tive energy and protein balances, GH concentra¬ tions were increased, whereas IGF-I concentrations were decreased ). IGF-I increased less and more sluggishly during administration of recombinant bovine GH (rbGH) in high-yielding dairy cows at peak lactation compared with the dryperiod (Ronge & Blum, In the present investigation we have used grow¬ ing (prepubertal) heifers to study the rapidity of changes of blood IGF-I levels and effects of rbGH on circulating IGF-I during reduced as compared with normal feed intake. Concentrations of immu¬ noreactive insulin (IRI), T, and T, were also measured because these hormones can modify GH effects on IGF-I production in the liver (Spencer 1985) and their blood levels are reduced during en¬ ergy deficiency in growing and lactating cattle (Hart et al. 1978; Blum et al. 1985a,b; Kunz et al. 1985) . Ronge & Blum 1988 , 1989 During period 2, when heifers were still fed ac¬ cording to requirements, the administration of rbGH was followed by an increase in GH, IGF-I and IRI, which was greater with 0.5 than 0.1 mg rbGH/kg, although the raise for IRI was only signi¬ ficant with 0.5 rbGH/kg. Similarly, IGF-I and IRI increased after GH injections in lactating cows and growing pigs Etherton et al. 1987 ). Because it took more than 3 h before IGF-I increased after the first rbGH injection and at feast 2 days before IGF-I reached maximal concentra¬ tions, this effect is barely the result only of en¬ hanced release, but likely also the consequence of enhanced IGF-I production induced by rbGH. An increase of circulating IRI after GH injections has been observed in other studies, particularly in early periods of the administration and if high amounts were injected (Bauman et ai. 1985 (Hart et al. 1978; Blum et al. 1985a,b; Kunz et al. 1985) . The decrease of urea-N concen¬ trations during feed restriction was in contrast to an earlier study in which urea-N increased within 1 to 2 days during fasting (Blum & Kunz 1981) . Con¬ centrations of GH increases in growing cattle dur¬ ing reduced energy intake (Blum et al. 1985b; Breier et al. 1986 ), but in cattle it usually takes sev¬ eral days before a rise becomes significant. There¬ fore, it is not surprising that GH was not signifi¬ cantly changed during feed restriction for only 3 days in the present study. An elevation of protein and albumin has previously been described during fasting in steers as an expression of hemoconcentration (Blum & Kunz 1981 ).
Materials and Methods

Materials
In period 4, if 0.5 mg rbGH was administered during reduced feed intake, blood GH tended to increase to higher levels than when animals were fed according to recommendations, possibly due to reduced clearance from the circulation (Trenkle 1978 
